



















This paper analyzes a model of coordination where two agents attempt to 
coordinate their actions through communication. One agent (Sender) is engaged in 
finding the true state of nature in a stochastic environment and the action that best fits 
the state. The other agent (Receiver) in turn tries to “understand” the Sender's message 
and chooses his own action. Since the communication succeeds only probilistically, so 
does the coordination. In our model, two different modes of coordination are identified: 
the integral-type coordination based on the communication of soft information and the 
default-type coordination based on the predetermined default value. We find that the 
agents might choose the latter mode of coordination when the cost arising from the 
failed communication is high relative to the benefit from coordinating on the 
state-contingent best actions. Applications to the economics of organization are also 
discussed ૊৫ʹ͓͚ΔίϛϡχέʔγϣϯͱίʔσΟωʔγϣϯ∗
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౒ྗඅ༻Λ͔͚ͯਅͷࣗવঢ়ଶ θ ∈ Θ Λ୳ࡧ͢Δ׆ಈʹैࣄ͠ɼ͜ͷঢ়ଶʹద߹తͳߦಈ x Λࣝ
ผ͢Δɽଞํͷओମ R ͸ɼඅ༻Λ͔͚ͯɼ͜ͷঢ়ଶద߹తͳߦಈͷ಺༰Λཧղ (ٵऩ) ͢Δ׆ಈʹ
ैࣄͯ͠ɼࣗ෼ͷߦಈ y Λબ୒͢ΔɽS ͕ਅͷࣗવঢ়ଶͷ୳ࡧʹ੒ޭ͠ɼ͔ͭ R ͕ͦΕΛཧղ͢































































































































ୈ 5 અͰ͸ɼୈ 4 અͷΑ͏ͳঢ়گͰ࠷ળղΛ࣮ݱ͢ΔͨΊͷΠϯηϯςΟϒઃܭͷ໰୊Λ෼ੳ͢































੡඼։ൃ෦໳ R ͷؒͷίʔσΟωʔγϣϯͷ੒൱ͱ͍͏ 2 ͭͷཁҼʹΑܾͬͯఆ͞ΕΔ΋ͷͱ͢
Δɽͦ͜Ͱɼ͜ͷ૊৫͕௚໘͍ͯ͠Δফඅऀͷબ޷ʹؔ͢Δ؀ڥΛ֬཰తʹܾఆ͞ΕΔࣗવঢ়ଶ
θ ∈ Θ ⊆ R ͰදΘ͠ɼ͜ͷ૊৫͕બ୒͢Δ੡඼ίϯηϓτΛ x ∈ Rɼ੡඼։ൃ෦໳ R ͕࣮ࡍʹ੍
࡞͢Δ੡඼Λ y ∈ R ͱදΘ͢͜ͱʹ͠Α͏ɽ
ΘΕΘΕ͸͜ͷ૊৫શମͷརಘ͕ɼx ͱ y ͷબ୒ʹԠͯ͡ 2 ͭͷཁҼ͔Βܾఆ͞ΕΔͱߟ͑Δɽ
ୈ1 ͷཁҼ͸ɼ͜ͷ૊৫͕બͿ੡඼ίϯηϓτ x ͕ɼফඅऀͷબ޷ʹ·ͭΘΔਅͷࣗવঢ়ଶ θ ∈ Θ




͸ɺ|x − θ| ͷ஋Λখ͘͢͞Ε͹͢Δ΄Ͳɼফඅऀͷબ޷ͱ͸ҟͳΔ੡඼Λൢച͢Δ͜ͱʹΑΔར
५ͷݮগɼػձଛࣦͳ͍͠͸ػձඅ༻Λখ͘͢͞Δ͜ͱ͕Ͱ͖Δ΋ͷͱ͢Δɽx ͸্Ͱड़΂ͨΑ͏
ʹ૊৫શମ͕બ୒͢Δͱ͍͏ղऍ΋ՄೳͰ͋Δ͠ɼޙʹड़΂ΔΑ͏ʹɼจ຺ʹΑͬͯ͸ɼϚʔέ
ςΟϯά෦໳ S ΍੡඼։ൃ෦໳ R ͕બ୒͢Δͱ͍͏ղऍ΋ՄೳͰ͋Δɽ
૊৫ͷརಘΛܾఆ͢Δୈ 2 ͷཁҼ͸ɼ੡඼։ൃ෦໳ R ੍͕࡞͢Δ੡඼ y ͱ੡඼ίϯηϓτ x ͱ
ͷద߹ͷ౓߹͍Ͱ͋Δɽ੡඼։ൃ෦໳ R ͕࣮ݱ͢Δ੡඼ y ͱ੡඼ίϯηϓτ x ͱͷద߹౓͕ߴ͍
΄Ͳɼ૊৫͕֫ಘ͢Δར५͕ߴ·Δͱߟ͑ΔͷͰ͋Δɽ۩ମతʹ͸ɺ|x − y| ͷ஋͕খ͚͞Ε͹খ
͍͞΄Ͳɼ࠾༻͞Εͨίϯηϓτ௨Γͷ੡඼͕ੜ࢈͞ΕΔ͜ͱʹͳΓɼ૊৫શମͷػձඅ༻Λݮ
গͤ͞Δͱߟ͑Δɽ
͜ͷΑ͏ͳঢ়گͰ͸ɼS ͕ਖ਼͍͠૊৫؀ڥ θ ͷ஋Λ֫ಘ͢ΔͳΒ͹ɼx = y = θ ͱ͍͏બ୒Λ




੡඼։ൃ෦໳ R ͕අ͢౒ྗඅ༻ͱͱ΋ʹ x ͷ஋ΛཧղͰ͖Δ֬཰͸૿େ͢Δͱߟ͑Δ͜ͱʹ͢Δɽ
͜͜ͰɼҎ্ͷఆࣜԽ੍͕࣋ͭ໿ʹ͍ͭͯɼԿ఺͔֬ೝ͓ͯ͜͠͏ɽ·ͣɼΑΓҰൠతʹ͸ɼબ
୒͞ΕΔ੡඼ίϯηϓτ x ʹΑͬͯཧղͷ͠΍͢͞ͷఔ౓ʹӨڹΛ༩͑ΔՄೳੑ΋ߟ͑ΒΕΔ͕ɼ
͜͜Ͱ͸؆୯ԽͷͨΊʹ͜ͷཁҼ͸ࣺ৅͍ͯ͠Δɽୈ 2 ʹɼ੡඼ίϯηϓτ x Λ R ͕ཧղ͢Δࡍ
ʹɼS ͷଆ΋౒ྗඅ༻Λ͔͚ͯͳΜΒ͔ͷ௥Ճ৘ใΛྲྀ͢͜ͱ͕Ͱ͖ɼͦͷ৘ใ͕ड৴ଆʹͱͬ
ͯͲͷఔ౓෼͔Γ΍͍͢΋ͷͰ͋Δ͔͕৘ใ఻ୡʹӨڹΛ༩͑ΔՄೳੑ΋͋ΔͩΖ͏͕ɼΘΕΘ
ΕͷϞσϧͰ͸͜͏ͨ͠ S ʹΑΔ௥Ճతίϛϡχέʔγϣϯ౒ྗ͸ߟྀ͍ͯ͠ͳ͍1ɽୈ 3 ʹɼΘ
ΕΘΕͷఆࣜԽͰ͸ɼy ͷબ୒ͦΕࣗମʹ͸අ༻͕͔͔Βͳ͍ͱ૝ఆ͍ͯ͠Δ͜ͱʹ஫ҙ͕ඞཁ









඼ίϯηϓτ x Λબ୒͢ΔͨΊʹɼਅͷ؀ڥ θ ∈ Θ ͷ୳ࡧʹैࣄ͢Δɽਅͷ૊৫؀ڥͷ୳஌ʹ੒
ޭ͠ɼ͔ͭͦΕΛ൓өͨ͠੡඼ίϯηϓτΛબ୒͢Ε͹ɼͭ·Γ x = θ ͷ৔߹ʹ͸ɼ૊৫ͱ؀ڥ
ͷద߹ੑͱ͍͏ࢹ఺͔Β͸࠷దʹͳΔɽ
ҎԼɼ؀ڥͱ੡඼ͱͷϛεϚονʹΑͬͯ૊৫શମ͕ෛ͏͜ͱʹͳΔඅ༻ (ऩೖݮ) Λɼ࠷దͳ
੡඼Λબ୒ͨ͠ (x = θ) ৔߹ͱൺֱͨ͠ػձඅ༻ͱͯ͠ఆٛ͢Δ͜ͱͱ͠ɼ͜ΕΛ
A(x − θ)2
Ͱ͋ΒΘ͢ɽ͜͜Ͱ A>0 ͸੡඼ͱ؀ڥͱͷద߹ੑ͕ͲΕ͚ͩॏཁ͔Λද͢ύϥϝʔλͰ͋Δɽ
ҎԼͰ͸ɼ؆୯ԽͷͨΊʹɼਅͷࣗવঢ়ଶͷू߹Λ Θ={−¯ θ, ¯ θ} ͱ͠ɼͦΕͧΕ͕ى͜Δ֬཰Λ





ϚʔέςΟϯά෦໳ S ͕ߦ͏৘ใ୳ࡧ׆ಈʹ͸අ༻͕൐͏ɽΑΓ۩ମతʹ͸ɼS ͸ cS(ρ) ͷඅ
༻Λ͔͚Δ͜ͱͰɼρ ∈ [0,1] ͷ֬཰Ͱਅͷࣗવঢ়ଶ θ ∈ Θ Λ׬શʹ஌Δ͜ͱ͕Ͱ͖ɼ1 − ρ ͷ֬





S(ρ) > 0,c  
S(0) = 0,c  
S(1) = +∞
1Dewatripont and Tirole (2005) ͸ɼ৘ใͷૹΓखͱड͚खͷίϛϡχέʔγϣϯ౒ྗͷิ׬ੑʹண໨ͯ͠ɼͦͷ
Α͏ͳঢ়گΛ໌ࣔతʹϞσϧԽ͍ͯ͠Δ
6͕੒ཱ͍ͯ͠Δɽ·ͨɼ୯ௐ૿ՃΛԾఆͨ͠ c 




   
S (ρ) > 0 ΛԾఆ͠ɼc 
S(ρ) ΋ ρ ͷತؔ਺Ͱ͋Δ͜ͱΛԾఆ͠Α͏ɽ
2.3 ੡඼։ൃ෦໳:R
͜ͷ૊৫͕੡඼ίϯηϓτ x Λબ୒͢Δͱ͖ɼ੡඼։ൃ෦໳͕੡඼ y Λ੍࡞ͨ͠৔߹ͷඅ༻ (ऩ
ೖͷݮগ) Λɼ๬·͍͠ίʔσΟωʔγϣϯ͕࣮ݱͨ͠ (x = y) ৔߹ͱൺֱͨ͠ػձඅ༻ͱͯ͠ఆ
ٛ͠ɼҎԼͷΑ͏ʹઃఆ͢Δɽ
B(x − y)2
͜͜Ͱ B>0 ͸ɼ੡඼ίϯηϓτͱ࣮ࡍͷ੡඼ͱͷҰகͷॏཁੑΛද͢ύϥϝʔλͰ͋Δɽx ͱ
౳͍͠ y Λબ୒͢Ε͹ػձඅ༻͸θϩͰ͋Δ͕ɼy  = x Λબ୒ͨ͠৔߹ʹ͸ਖ਼ͷػձඅ༻͕ൃੜ͢







ੑ͔͠ͳ͍΋ͷͱ͠ɼR ͕બ୒͢Δ৘ใཧղͷͨΊͷࣄલͷ౒ྗਫ४Λ μ ͱ͢Δͱ͖ɼ੡඼ίϯ
ηϓτ x ʹؔ͢Δ৘ใ͕੡඼։ൃ෦໳ R ʹ׬શʹཧղ͞ΕΔ֬཰Λ kμ ∈ [0,1]ɼཧղ͞Εͳ͍֬
཰Λ (1 −kμ) Ͱ͋ΒΘ͢ɽ͜͜Ͱ k ͸ίϛϡχέʔγϣϯͷ༰қ͞Λද͢֎ੜύϥϝʔλͰ͋Δɽ





R(μ) > 0,c  
R(0) = 0,c  
R(1) = ∞
ΛԾఆ͢Δɽ·ͨɼS ͷඅ༻ؔ਺ͷઆ໌ͷࡍʹड़΂ͨͷͱಉ༷ͷཧ༝ʹΑͬͯɼc 
R(μ) ࣗମ΋ μ ͷ
ತؔ਺Ͱ͋Δ͜ͱɼͭ·Γ c
   
R(μ) > 0 ΋Ծఆ͢Δɽ
2.4 අ༻ߏ଄










S ͕؀ڥ৘ใͷ֫ಘ౒ྗ ρ ∈ [0,1] ΛɼR ͕ίϛϡχέʔγϣϯ౒ྗ μ ∈ [0,1] ΛબΜͰ͍Δ৔
߹ɼ૊৫͕௚໘͢Δঢ়گ͸࣍ͷΑ͏ʹͳΔɽ
71. ρ ͷ֬཰Ͱ S ͸ਅͷࣗવঢ়ଶ θ ∈ Θ Λ୳஌͠ɼ(1 − ρ) ͷ֬཰Ͱ S ʹ͸ਅͷࣗવঢ়ଶ͕෼͔
Βͳ͍ɽ·ͨɼS ͕ਅͷࣗવঢ়ଶΛ୳஌ͨ͠ͱ͖ʹɼίϛϡχέʔγϣϯͷ݁ՌɼR ͕ͦΕ
Λཧղ͢Δ֬཰͸ kμɼཧղͰ͖ͳ͍֬཰͸ 1 − kμͰ͋Δɽ
2. S ͕ਅͷࣗવঢ়ଶ θ ∈ Θ Λ୳஌ͨ͠ͱ͖Ͱ΋ɼίʔσΟωʔγϣϯɾϑΣΠϦϡΞͷՄೳੑ




y = θ ∈{ −¯ θ, ¯ θ} ͕࣮ݱ͢ΔͷͰɼػձඅ༻͸ 0 ͱͳΔɽ͜͏ͨ͠ঢ়گ͕ൃੜ͢Δ֬཰
͸ ρkμ Ͱ͋Δɽ
• ਅͷࣗવঢ়ଶ͕Θ͔ΓɼίϛϡχέʔγϣϯΛࢼΈΔ͕ɼR ͕৘ใͷཧղʹࣦഊ͢Δͱ
͖ʹ͸ɼx = θɼ y =0Ͱ͋Γɼػձඅ༻ B¯ θ2 ͕ൃੜ͢Δɽ͜͏ͨ͜͠ͱ͕ൃੜ͢Δ֬
཰͸ ρ(1 − kμ) Ͱ͋Δɽ
• ਅͷࣗવঢ়ଶ͕Θ͔Δ͕ɼίϛϡχέʔγϣϯΛߦΘͣʹσϑΥϧτͷ x =0Λબ୒
͢Δ৔߹ʹ͸ɼx = y =0ͱͳΔͷͰɼػձඅ༻͸ A¯ θ2 ͱͳΔɽ
3. S ͕ਅͷࣗવঢ়ଶͷ୳஌ʹࣦഊͨ͠৔߹ʹ͸ɼ؀ڥʹ߹Θͤͨ੡඼ίϯηϓτͷબ୒͸ߦΘ
ΕͣɼσϑΥϧτͷ੡඼ίϯηϓτ͕࠾༻͞ΕΔ͔Βɼίϛϡχέʔγϣϯͷඞཁੑ΋ͳ͍
͜ͱʹͳΔɽ݁Ռͱ࣮ͯ͠ݱ͞ΕΔͷ͸ x = y =0͔ͩΒɼ྆෦໳ؒͰσϑΥϧτͷ੡඼ί
ϯηϓτ΁ͷίʔσΟωʔγϣϯ͸࣮ݱ͢Δ͕ɼ؀ڥʹଈͨ͠࠷దͳ੡඼͸࣮ݱͰ͖ͣɼશ
ମͱͯ͠ A¯ θ2 ͷػձඅ༻͕ࣦΘΕΔɽ
ैͬͯɼࣗવঢ়ଶʹؔ͢Δ৘ใ୳ࡧͷඅ༻΍৘ใཧղͷͨΊͷඅ༻·Ͱߟ͑ͨɼ૊৫શମ͕ෛ୲
͢Δ૯ظ଴අ༻͸







(ρ,μ)∈[0,1]2 C(ρ,μ;A,B,k, ¯ θ): =C∗(A,B,k, ¯ θ)




S(1) = c 




S (max{0,[A − B(1 − kμ)]¯ θ2}): =ρ∗(μ;A,B,k, ¯ θ)( 1 )
μ = c
 −1









> 0,ρ ∗  
(μ)=−
[B¯ θ2]2c











> 0,μ ∗  
(ρ)=−
[B ¯ θ2]2c




R]2 < 0( 4 )
͔ͩΒɼҰ֊ͷ৚݅Λຬͨ͢ ρ ͱμɼͭ·Γρ∗(μ;A,B,k, ¯ θ)ͱμ∗(ρ;A,B,k, ¯ θ) ͸ͦΕͧΕ μ,ρͷ
୯ௐ૿ՃԜؔ਺ͱͳΔɽ



























> 0( 6 )
∂ρ∗
∂¯ θ2 =



























> 0( 8 )
Ͱ͋Δ͜ͱ͕Θ͔Δɽ
3.2 ಺఺ղͱ୺఺ղ(ࡲΓ߹ΘͤܕͱσϑΥϧτܕͷίʔσΟωʔγϣϯ)
͜ͷඅ༻࠷খԽ໰୊ͷ࠷దղ (ρFB(A,B,k, ¯ θ),μ FB(A,B,k, ¯ θ)) ͸ɼA ͱ B ͷେখؔ܎ʹΑͬ
ͯɼ݁Ռ͕एׯҟͳΔ͜ͱ͕ (1) ͔ࣜΒΘ͔ΔɽA ≥ B ͷ৔߹ʹ͸ɼ͢΂ͯͷ μ ∈ [0,1] ʹରͯ͠
A>(1−kμ)B ͕੒ཱ͢ΔͷͰɼਤ 1 ʹࣔͨ͠Α͏ʹɼඞͣ಺఺ղ͕࠷ળղʹͳΔɽҎԼͰ໌Β͔
ʹͳΔΑ͏ʹɼҰൠʹ 1 ֊ͷ৚݅Λຬͨͨ͠಺఺ղ͕ଘࡏ͢Δ৔߹ʹ͸ɼͦΕ͸Ұҙʹఆ·Δͷ
Ͱɼ͜ΕΛ (ˆ ρ, ˆ μ) ͱදΘ͢͜ͱʹ͠Α͏ɽ಺఺ղͰ͸ɼcS(ˆ ρ)+cR(ˆ μ) ͷࢿݯΛ࢖͍ͭͭɼˆ ρkˆ μ>0
ͷ֬཰ͰιϑτɾΠϯϑΥϝʔγϣϯͷ఻ୡʹΑΔίʔσΟωʔγϣϯ͕ߦΘΕΔͷ͕࠷దͰ͋
Δɽͳ͓ɼ಺఺ղͰ͸ ˆ ρ>0 Ͱ͋Δ͔ΒɼA − B(1 − kˆ μ) > 0 ͕੒ཱ͍ͯ͠Δɽ
ଞํɼA ≤ B ͷ৔߹ʹ͸ɼA ͱ B ͷ͕ࠩখ͚͞Ε͹ɼਤ 2 ͷΑ͏ʹɼ಺఺ղ (ˆ ρ, ˆ μ) ͱ୺఺ղ
(0,0)(ਤதͷ FB1 ͱ FB2) ͷͲͪΒ͕࠷దͰ͋Δ͔Λܾఆ͢ΔͨΊʹ͸ɼ྆ऀʹ͓͚Δ૯අ༻Λ
ൺֱ͢Δඞཁ͕͋ΔɽA ͱ B ͷ͕ࠩେ͖͚Ε͹ਤ 3 ͷΑ͏ʹ୺఺ղ͕࠷ળղʹͳΔɽ୺఺ղͰ͸ɼ
(ρ,μ)=( 0 ,0) Ͱ͋Γɼ৘ใ୳ࡧ΋৘ใ఻ୡ΋ߦΘͣɼ͕ͨͬͯ͠ x =0ͱ͍͏σϑΥϧτͷ੡඼
ίϯηϓτΛબ୒͢Δ͜ͱ͕࠷దͰ͋Δɽ
Ҏ্ͷ෼ੳ͔Βɼ͜ͷϞσϧʹ͓͚Δඅ༻࠷খԽ໰୊ʹ͸ɼ2 ͭͷछྨͷղ͕ଘࡏ͠͏Δ͜ͱ͕
ཧղ͞ΕΔɽ1 ͭ͸ɼ(ˆ ρ, ˆ μ) > 0 ͱͳΔ಺఺ղͰ͋Γɼ΋͏ 1 ͭ͸ (ρ,μ)=( 0 ,0) ͱͳΔ୺఺ղͰ
͋Δɽͳ͓ɼ಺఺ղʹ͓͍ͯ͸ɼ(1) ΑΓ A>B (1−kμ) ͕੒ཱ͍ͯ͠ΔͷͰɼS ͕ਅͷ؀ڥΛ୳
஌ͨ͠ͱ͍͏৚͖݅ͭͰݟͨͱ͖ʹɼσϑΥϧτΛબ୒͢Δػձඅ༻ͷํ͕ίʔσΟωʔγϣϯɾ
































ࡲΓ߹ΘͤܕίʔσΟωʔγϣϯ ΘΕΘΕͷϞσϧͷঢ়گʹ͓͔Εͨ૊৫ʹͱͬͯͷ 1 ͭͷબ
୒ࢶ͸ɼS ͱ R ͕ͦΕͧΕ৘ใ୳ࡧͱ৘ใཧղͷͨΊͷඅ༻Λࣄલʹࢧ෷͓͖ͬͯɼͦ͜Ͱ S ͕
ࣗવঢ়ଶʹؔ͢Δ৘ใΛ֫ಘͨ͠ͱ͖ʹ͸ɼίϛϡχέʔγϣϯͷࣦഊͷՄೳੑ͕͋ͬͨͱͯ͠
΋ɼͦΕʹجͮ͘ࣄޙతͳίʔσΟωʔγϣϯΛߦ͏͜ͱͰ͋Δɽ͢ͳΘͪɼS ͱ R ͸ɼͦͷ಺
༰ͷཧղʹ౒ྗඅ༻͕ඞཁͳιϑτɾΠϯϑΥϝʔγϣϯʹج͍ͮͨίʔσΟωʔγϣϯΛߦͬͯ
͍Δɽ͜ͷίʔσΟωʔγϣϯͷϞʔυͰ͸ɼ૊৫ʹͱͬͯ࠷దͳ݁ՌͰ͋Δ x = y = θ Λ࣮ݱ









Δɽ۩ମతʹ͸ɺx = y =0ͱ͍͏੡඼ίϯηϓτɾ੡඼ʹίϛοτͯ͠͠·͑͹ɼ৘ใ୳ࡧ΍৘
ใཧղͷ׆ಈ͕ෆཁͱͳΓɼͦΕ͚ͩඅ༻Λઅ໿͢Δ͜ͱ͕Ͱ͖Δɽ͔͠͠ͳ͕Βɼ͜ͷίʔσΟ











ػձඅ༻ͷݮগͱɼS ͱ R ͷؒͷίʔσΟωʔγϣϯ͕ࣦഊ͢Δඅ༻͕τϨʔυΦϑͷؔ܎ʹ͋
ΔϞσϧʹ͓͍ͯ͸ɼࡲΓ߹ΘͤܕίʔσΟωʔγϣϯͱσϑΥϧτܕίʔσΟωʔγϣϯͱ͍
͏ɼ2 ͭͷରۃతͳίʔσΟωʔγϣϯͷϞʔυ͕࠷దղͱͯ͠ੜ͡Δͱ͍͏͜ͱͰ͋Δɽ͢ͳΘ















͹େ͖͍΄ͲɼS ͷ৘ใ୳ࡧ౒ྗ ρ Λॴ༩ͱͨ͠ R ͷ৘ใཧղͷ౒ྗ͸େ͖͘ͳΓɼR ͷ৘
ใཧղͷ౒ྗΛॴ༩ͱͨ͠ S ͷ৘ใ୳ࡧ౒ྗ͸খ͘͞ͳΔɽ಺఺ղʹ͓͍ͯ͸ɼ͜ͷޮՌͷ
େখؔ܎Ͱ࠷ऴతͳ ˆ ρ ͱ ˆ μ ͷมԽ͕ܾఆ͞ΕΔɽ
3. k ͕େ͖͚Ε͹େ͖͍΄Ͳɼ͢ͳΘͪ৘ใཧղ͕ΑΓ༰қʹͳΕ͹ͳΔ΄Ͳɼ৘ใ୳ࡧ౒ྗ
ͱ৘ใཧղͷ౒ྗ͸େ͖͘ͳΔɽ




σϑΥϧτܕίʔσΟωʔγϣϯΛ࢖͏୺఺ղ (ρ,μ)=( 0 ,0) ͕࠷ળʹͳΔͷ͸ɼਅͷࣗવঢ়ଶ
ʹϚονͨ͠੡඼ίϯηϓτΛ࠾༻͢Δ͜ͱͷॏཁੑ A ʹൺ΂ͯɼ੡඼ίϯηϓτͱ࣮ࡍͷ੡඼
͕Ұக͢Δ͜ͱͷॏཁੑ B ͷํ͕େ͖͍ͱ͖Ͱ͋Δɽ͜ͷ৔߹ʹ͸ɼ৘ใ୳ࡧ౒ྗ ρ ΋৘ใཧղ
ͷͨΊͷ౒ྗ μ ΋์غͯ͠ɼσϑΥϧτͷ੡඼ίϯηϓτΛ༻͍Δ͜ͱͰɼ݁Ռͱͯ͠৘ใ୳ࡧ
ͱ৘ใཧղͷࡲΓ߹Θͤͳ͠ʹίʔσΟωʔγϣϯΛߦͬͨํ͕૬ରతʹ༗རʹͳΔ͔ΒͰ͋Δɽ
A ͱ B ʹؔ͢Δൺֱ੩ֶͷΈͳΒͣɼଞͷύϥϝʔλʹؔ͢Δൺֱ੩ֶΛ΋ݟ΍͘͢͢ΔͨΊʹɼ
͜ͷ͜ͱΛগ͠ϑΥʔϚϧʹड़΂Δ͜ͱʹ͠Α͏ɽ
·ͣ࠷ॳʹ֬ೝ͓ͯ͘͠΂͖͜ͱ͸ɼA ≥ B ͷ৔߹ʹ͸಺఺ղͷΈ͕ଘࡏ͢Δ͜ͱͰ͋Δɽ͜
ͷ͜ͱ͸ɼ͜ͷঢ়گͰ͸ίʔσΟωʔγϣϯͷࣦഊʹΑΔඅ༻͕͋ͬͨͱͯ͠΋ɼඞͣ৘ใ୳ࡧ
අ༻Λඅͯ͠ɼਅͷࣗવঢ়ଶʹؔ͢Δ৘ใ͕ಘΒΕͨͱ͖ʹ͸ x = θ Λ࠾༻͢Δ͜ͱΛҙຯͯ͠






·ͣύϥϝʔλ (A,B,k, ¯ θ) Λॴ༩ͱ͢Δ্ه໰୊ͷ҆ఆత಺఺ղ (ˆ ρ(A,B,k, ¯ θ), ˆ μ(A,B,k, ¯ θ))
Λ
ˆ ρ(A,B,k, ¯ θ)=ρ∗(ˆ μ(A,B,k, ¯ θ);A,B,k, ¯ θ) > 0( 9 )
ˆ μ(A,B,k, ¯ θ)=μ∗(ˆ ρ(A,B,k, ¯ θ);A,B,k, ¯ θ) > 0 (10)
12ͱఆٛ͢Δ2ɽ
૊৫શମͷࢹ఺͔Β࠷దԽ͞Εͨ࠷খԽඅ༻ C∗(A,B,k, ¯ θ) ͸ɼࡲΓ߹ΘͤܕίʔσΟωʔγϣ
ϯΛ࢖༻͢Δ҆ఆత಺఺ղ (ρ,μ)=(ˆ ρ(A,B,k, ¯ θ), ˆ μ(A,B,k, ¯ θ)) ʹ͓͚Δ૯අ༻
CI(A,B,k, ¯ θ)=C(ˆ ρ(A,B,k, ¯ θ), ˆ μ(A,B,k, ¯ θ);A,B,k, ¯ θ)
:= [A(1 − ˆ ρ(A,B,k, ¯ θ)+Bˆ ρ(A,B,k, ¯ θ)(1 − kˆ μ(A,B,k, ¯ θ)))]¯ θ2
+ cS(ˆ ρ(A,B,k, ¯ θ)) + cR(ˆ μ(A,B,k, ¯ θ))
ͱɼσϑΥϧτܕίʔσΟωʔγϣϯΛ࢖͏୺఺ղ (ρ,μ)=( 0 ,0) Λબ୒ͨ࣌͠ͷ૯අ༻
CD(A,B,k, ¯ θ)=C(0,0;A,B,k, ¯ θ)=A¯ θ2
ͷ಺ɼͲͪΒ͔খ͍͞ํͷඅ༻ʹରԠ͍ͯ͠Δɽͭ·Γɼ
C∗(A,B,k, ¯ θ)=m i n {CI(A,B,k, ¯ θ),CD(A,B,k, ¯ θ)}
Ͱ͋Δɽ























d¯ θ2 =ˆ ρ(−A + B(1 − kˆ μ)) < 0 (15)
͕੒ཱ͍ͯ͠Δɽ͜͜Ͱɼ2 ൪໨ͷෆ౳ࣜͰ͸ɼ1 − kˆ μ ͕ίϛϡχέʔγϣϯʹࣦഊ͢Δ֬཰Ͱ
͋Γɼਖ਼Ͱ͋Δ͜ͱΛ༻͍͍ͯΔɽ·ͨɼ࠷ޙͷෆ౳ࣜ͸ɼ಺఺ʹ͓͍ͯ͸ A ≥ B(1 − kˆ μ) ͕੒
ཱ͍ͯ͠Δ͜ͱΛ༻͍͍ͯΔɽҎ্ͷߟ࡯͔Βɼ࣍ͷ໋୊͕੒ཱ͢Δɽ










































dk < 0 ΑΓɼk ͕େ͖͚Ε͹େ͖͍΄Ͳɼͭ·Γ৘ใཧղ͕༰қͰ͋Ε͹͋Δ΄Ͳɼ
಺఺ղɼ͢ͳΘͪࡲΓ߹ΘͤܕίʔσΟωʔγϣϯ͕࠷దղʹͳΓ΍͘͢ͳΔɽ
4. ಺఺ղͰ͸ɼdCI
d¯ θ2 − dCD





















໋୊ 2 ͷ3 ͸ɼίϛϡχέʔγϣϯͷ༰қ͞Λࣔ͢ύϥϝʔλ k ͕খ͘͞ͳΓɼϚʔέςΟϯά
෦໳ͱ੡඼։ൃ෦໳ͷίʔσΟωʔγϣϯͷࣦഊͷ֬཰ 1 − kμ ͕େ͖͘ͳΕ͹େ͖͘ͳΔ΄Ͳɼ
σϑΥϧτܕͷίʔσΟωʔγϣϯɾϞʔυ͕࠷దͱͳΔՄೳੑ͕ߴ͘ͳΔ͜ͱΛ͍ࣔͯ͠Δɽ·

















ΘΕΘΕͷϞσϧʹ͓͍ͯ͸ɼ૊৫શମͷ໨తؔ਺͸ 2 ͭͷඅ༻ͷ߹ܭʹͳ͍ͬͯΔɽୈ 1 ͷ
අ༻͸ɼ









͢͜ͱʹͳΔͩΖ͏ɽ͜ͷΑ͏ͳঢ়گʹ͓͍ͯ͸ɼͨͱ͑ɼ࠷దͳ ρ ͱ μ ͷ஋ΛϑΥʔϚϧͳܖ
໿ʹॻ͍࣮ͯޮԽ͢Δ͜ͱ͕Ͱ͖ͳͯ͘΋ɼ྆౰ࣄऀͷަবͷ݁Ռͱͯ͠ɼຊઅͰ෼ੳͨ͠࠷ద

















͏͜ͱʹؔ͢Δػձඅ༻͕ S ʹؼଐ͠ɼ͔ͭ S ͕ x Λબ୒͓ͯ͠Γɼଞํʹ͓͍ͯɼS ͷ࠾༻͢
Δ੡඼ίϯηϓτ x ͱϚονͨ͠੡඼ y Λੜ࢈͢Δ͜ͱʹؔ࿈͢ػձඅ༻͕ R ʹؼଐ͠ɼR ͕ y
Λબ୒͍ͯ͠ΔΑ͏ͳঢ়گͷ෼ੳ͔Β࢝ΊΔ͜ͱʹ͠Α͏ɽ͜ͷͱ͖ʹ͸ɼρ ͷ֬཰Ͱਅͷ؀ڥ θ
Λ஌ͬͨͱ͖ʹ͸ඞͣ x = θ ͱ͢ΔͩΖ͏͔ΒɼS ͷ௚໘͢Δ૯අ༻͸ɼ
ΓS(ρ,μ): =A(1 − ρ)¯ θ2 + cS(ρ)
ͱͳΔɽଞํɼR ͷෛ୲͢Δ૯අ༻͸
ΓR(ρ,μ): =Bρ(1 − kμ)¯ θ2 + cR(μ)
15ͱͳΔɽ
ͦΕͧΕͷඅ༻࠷খԽ໰୊ͷҰ֊ͷ৚݅Λຬͨ͢ղΛ (ρBR(μ),μ BR(ρ)) ͱ͢Ε͹ɼ
ρBR(μ)=c
 −1
S (A¯ θ2) (16)
μBR(ρ)=c
 −1
R (Bkρ¯ θ2) (17)
͕੒ཱ͢Δɽ͜͜Ͱ஫໨͢΂͖͜ͱ͸ɼ(17) ͕ࣜલઅͰ࠷ળղΛٻΊͨͱ͖ͷ μ ʹؔ͢Δ 1 ֊ͷ
৚݅ͱಉҰͰ͋Δ͜ͱͰ͋Δɽଞํɼ(16) ࣜʹ͸ɼ࠷ળղͷͱ͖ͷ ρ ʹؔ͢Δ 1 ֊ͷ৚݅ͱҟͳ
ΓɼR ͕৘ใΛཧղ͠ͳ͍͜ͱʹΑͬͯൃੜ͢ΔίʔσΟωʔγϣϯɾϑΣΠϦϡΞͷඅ༻͕ೖͬ
͍ͯͳ͍ͨΊʹɼρ ͷ஋͸ μ ͱ͸ແؔ܎ʹܾఆ͞ΕΔ͜ͱʹ஫ҙ͢΂͖Ͱ͋Δɽ͜ͷ ρ ͷҰఆͷ஋
Λ ρNE ͱ͢ΔɽΘΕΘΕͷઃఆͨ͠৚݅ͷ΋ͱͰ͸ɼφογϡۉߧ͸ඞͣҰҙʹଘࡏ͢Δ͜ͱ΋
༰қʹΘ͔Δɽ
࠷ળղʹ಺఺ղ (ˆ ρ, ˆ μ) ͕ଘࡏ͢Δ৔߹ʹ͸ɼͦΕ͸ ˆ ρ = c −1
S ([A − B(1 − kˆ μ)]¯ θ2) Ͱ༩͑ΒΕͯ
͓ΓɼͦͷҾ਺ [A − B(1 − kˆ μ)]¯ θ2 ͸ඞͣਖ਼ͱͳ͍ͬͯΔ͕ɼB(1− kˆ μ) > 0 ͳͷͰɼρNE > ˆ ρ ͕
੒ཱ͍ͯ͠Δ͜ͱ͕Θ͔ΔɽR ͷ࠷ద൓Ԡ μBR(ρ) ͸࠷ળղͷࡍʹग़ͯ͘Δ μ ͷ 1 ֊ͷ৚݅ͷؔ





ϑΣΠϦϡΞʹΑΔඅ༻ (B(1 − kμ)¯ θ2) Λߟྀ͠ͳ͍ͨΊʹɼաେͳ ρ Λબ୒ͯ͠͠·͏ɽ·ͨɼ















໋୊ 3. ؀ڥʹద߹తͳ੡඼ίϯηϓτͷબ୒Λߦ͏͜ͱʹؔ͢Δػձඅ༻Λ࠷খԽ͢ΔͨΊʹ S
͕ x Λબ୒͠ɼS ͷ࠾༻͢Δ੡඼ίϯηϓτ x ͱϚονͨ͠੡඼ y Λ੍࡞͢Δ͜ͱʹؔ͢Δػձ































ʹؔ͢Δػձඅ༻ͱίʔσΟωʔγϣϯͷୡ੒ʹؔ͢Δػձඅ༻ΛɼS ͱ R ʹͦΕͧΕ഑෼ͯ͠
͠·͏͜ͱ͸ɼ૊৫શମͷࢹ఺͔Β࠷దʹ͸ͳΒͳ͍ɽ৘ใ୳ࡧ׆ಈ ρ ͸ R ʹΑΔ੡඼ͷબ୒ʹ
֎෦ੑΛ΋ͨΒ͢͠ɼ੡඼ͷબ୒ y ΋৘ใཧղ౒ྗ μ Λ௨ͯ͡৘ใ୳ࡧ׆ಈʹ֎෦ੑΛ΋ͨΒ͢
͔ΒͰ͋Δɽ͜ͷΑ͏ͳঢ়گʹ͓͍ͯɼ؀ڥద߹తͳ੡඼ίϯηϓτΛબ୒͢Δ͜ͱʹؔ͢Δػ








΍අ༻Λ S ͱ R ʹ഑෼͢ΔΠϯηϯςΟϒߏ଄Λߟ͑Δ͜ͱʹ͠Α͏ɽ۩ମతʹ͸ɼαS Λ؀ڥ
ద߹తͳ੡඼ίϯηϓτΛબ୒͢Δ͜ͱʹؔ࿈͢Δػձඅ༻ͷ͏ͪ S ʹؼଐ͢Δׂ߹ͱ͢Δ (ैͬ
ͯɼ͜ͷඅ༻ͷ͏ͪ R ʹؼଐ͢Δׂ߹Λ αR =1− αS ͱ͢Δ)ɽଞํɼβR ΛίʔσΟωʔγϣϯ
ʹؔ࿈͢Δػձඅ༻ͷ͏ͪ R ʹؼଐ͢Δׂ߹ͱ͢Δ (ैͬͯɼ͜ͷඅ༻ͷ͏ͪ S ʹؼଐ͢Δׂ߹
Λ βS =1− βR ͱ͢Δ)ɽ͜ΕΒͷ഑෼͸ɼͦΕͧΕͷ෦໳͕ͻͱͭͷ๏ਓ૊৫಺Ͱ׆ಈΛߦͬͯ
͍ΔͷͰ͋Ε͹ɼ૊৫಺ͷࣄۀ෦໳ؒͷҠసܖ໿ͰՄೳͰ͋Ζ͏ɽ·ͨɼͦΕͧΕ͕ผ๏ਓͰ͋
Δ৔߹ʹ͸ɼͦΕͧΕͷגࣜอ༗ׂ߹Λίϯτϩʔϧ͢Δ͜ͱͰɼα ΍ β Λίϯτϩʔϧ͢Δ͜
ͱ͕Ͱ͖ΔͩΖ͏ɽݴ͏·Ͱ΋ͳ͘ɼલઅͷϕϯνϚʔΫͷέʔε͸ αS =1 ,β S =0ͷέʔεʹ
ରԠ͍ͯ͠Δɽ
͜ͷҰൠԽ͞ΕͨඇڠྗήʔϜʹ͓͍ͯ S ͷ௚໘͢Δ૯ظ଴අ༻͸ɼ






[(1 − αS)A(1 − ρ)+( 1− βS)Bρ(1 − kμ)]¯ θ2 + cR(μ)i fαSA ≥ βS(1 − kμ)B
[(1 − αS)A]¯ θ2 + cR(μ)i f αSA<β S(1 − kμ)B
ͱͳΔɽ




S (max{0,[αSA − βSB(1 − kμ)]¯ θ2}) (18)
μBR(ρ;αS,β S)=c
 −1









> 0,ρ BR  
(μ)=−
[βSB¯ θ2]2c











> 0,μ BR  
(ρ)=−
[(1 − βS)B¯ θ2]2c





͕੒ཱ͍ͯ͠ΔͷͰɼ࠷ద൓Ԡؔ਺ ρBR(μ;αS,β S) ͱ μBR(ρ;αS,β S) ͸ͦΕͧΕ μ,ρ ͷ୯ௐ૿Ճ
Ԝؔ਺Ͱ͋Δ͜ͱ͕Θ͔Δɽ





























αS ∈ [0,1],β S ∈ [0,1] Λॴ༩ͱ͢Δͱ͖ɼ֤ओମ͕ඇڠྗήʔϜΛϓϨʔ͢Δ݁Ռ͸φογϡ















ળͳ৔߹Λߟ͑Α͏ɽ಺఺ղ͕࣮ݱ͍ͯ͠ΔͳΒɼ(1) ͔ࣜΒ 0 <A− B(1 − kˆ μ) <A͕੒ཱ͠




A − B(1 − kˆ μ)
A
> 0,β S =0
18ͱ͢Δ͜ͱΛߟ͑Δɽ(2) ࣜͱ (19) ͔ࣜΒɼβS =0ͱ͢Δ͜ͱͰɼ
μBR(ρ;αS,β S)=μ∗(ρ;A,B) ∀ρ
ͱͳΓɼ੡඼։ൃ෦໳ R ͸ඇڠྗήʔϜʹ͓͚ΔΠϯηϯςΟϒΛ૊৫શମͷ࠷ળղʹ͓͚ΔҰ
֊ͷ৚݅ͱ౳͘͢͠Δ͜ͱ͕Ͱ͖Δɽଞํɼ(1) ࣜͱ (18) ͔ࣜΒɼ
ρBR(μ;αS,β S)=ˆ ρ(A,B) ∀μ
ͱ͢Δ͜ͱ͕Ͱ͖Δɽ
ͭ·Γɼ্هͷΑ͏ʹ (αS,β S) Ληοτ͢Δ͜ͱʹΑͬͯɼ࠷ળղΛ෦໳ؒͷඇڠྗήʔϜͷ






͜͜Ͱڵຯਂ͍఺͸ɼαS ͕ k ͷ૿Ճؔ਺ʹͳ͍ͬͯΔͱ͍͏఺Ͱ͋Δɽk ͸ίϛϡχέʔγϣ




ׂ߹Λ௿ͨ͘͠΄͏͕ྑ͍ (R ͕อ༗͢Δ S ͷגࣜ෼Λߴͨ͘͠΄͏͕ྑ͍) ͜ͱΛҙຯ͍ͯ͠Δɽ









ͭ·Γຊདྷ R ʹؼଐ͢ΔίʔσΟωʔγϣϯͷػձඅ༻ͷ෼୲෼Λ૿΍ͤ͹ɼաେͳ ρ Λબ୒͢
ΔΠϯηϯςΟϒ͸཈͑ΒΕΔΑ͏ʹΈ͑Δɽ͔͠͠ͳ͕Βɼ͜ͷબ୒͸࣮͸ਖ਼͘͠ͳ͍ɽͳͥͳ
Β͹ɼβS Λ͋͛ͯ͠·͏ͱɼR ଆͷ μ ΛબͿΠϯηϯςΟϒ͕ଛΘΕͯ͠·͏͔ΒͰ͋Δɽͦ͠
ͯ αSA ≥ βS(1 − kμ)B Λ֬อͯ͠ɼS ͕ʮͦ΋ͦ΋৽੡඼ͷͨΊͷ৘ใ୳ࡧΛ͠ͳ͍ํ͕ಘͩʯ
ͱߟ͑ͳ͍ͨΊʹ͸ɼβS ͸ग़དྷΔ͚ͩ௿͓ͯ͘͘͠΄͏͕๬·͍͠ͷͰ͋ΔɽͦͷͨΊɼS ͷ R
ʹର͢Δ࠷ద࣋෼͸θϩͱͳΔɽ͔͠͠ɼ͋·Γ k ͷ஋͕௿͘ͳͬͯ͘Δͱ (A<Bͷ৔߹)ɼσ
ϑΥʔϧτܕίʔσΟωʔγϣϯ͕๬·͘͠ͳͬͯ͘ΔͨΊʹ࠷దͳΠϯηϯςΟϒߏ଄΋େ͖
͘มΘΔ͜ͱͱͳΔɽ
໋୊ 4. ࡲΓ߹ΘͤܕίʔσΟωʔγϣϯ (಺఺ղ) ͕࠷ળͱͳΔൣғʹ͓͚Δ࠷దͳඅ༻഑෼ߏ
଄͸ɼαS =
A−B(1−kˆ μ)
A > 0,β S =0Ͱ͋Δɽ͜ΕΛ૬ޓͷגࣜอ༗Ͱ࣮ݱ͠Α͏ͱ͢ΔͳΒ͹ɼ
R ͸ S ͷגࣜͷҰ෦ (1 − αS ͷׂ߹) Λอ༗͠ɼS ͸ R ͷגࣜΛอ༗͠ͳ͍ͷ͕࠷దͰ͋Δɽ·
ͨɼίϛϡχέʔγϣϯ͕ࠔ೉ͳঢ়گͰ͋Δ΄ͲɼR ͸ S ͷגࣜΛอ༗͢Δ΂͖Ͱ͋Δɽ
195.3 σϑΥϧτܕίʔσΟωʔγϣϯ(୺఺ղ) ͕࠷ળղͷ৔߹
࣍ʹɼ࠷ળղ͕୺఺ղͰ͋ΓɼσϑΥϧτܕίʔσΟωʔγϣϯΛબ୒͢Δ͜ͱ͕૊৫ʹͱͬͯ








,β S ∈ [0,1]
αS ͕͜ͷ৚݅Λຬͨ͢ͳΒɼ(18) ͔ࣜΒ໌Β͔ʹ
ρBR(μ;αS,β S)=0 ∀μ
Ͱ͋ΔɽैͬͯɼͲΜͳ βS ͷԼͰ΋ μNE =0ʹͳΓɼσϑΥϧτܕίʔσΟωʔγϣϯ͕࣮ݱ
͢Δ͜ͱʹͳΔɽ
Ҏ্ͷ௚؍తཧղ͕ɺਤ 6 ʹࣔ͞Ε͍ͯΔɽS ʹ༩͑Δ੡඼ίϯηϓτબ୒ʹؔ͢Δػձඅ༻
ͷ഑෼͕े෼খ͚͞Ε͹ɼS ʹ͸৘ใ୳ࡧͷΠϯηϯςΟϒ͕ଘࡏ͠ͳ͘ͳΓɼS ͕࣋ͭίʔσΟ
ωʔγϣϯʹؔ࿈͢Δػձඅ༻ͷ഑෼ͷ೗Կʹ͔͔ΘΒͣɼͦΕ͕෼͔͍ͬͯΔ R ͸ ৘ใཧղͷ























































ୈ 1 ͷଆ໘͸ɼIBM-PC ʹయܕతʹݟΒΕΔΑ͏ʹɼϞδϡʔϧԽ͞Εͨ੡඼ͷ։ൃʹ͓͍ͯ
͸ɼҰఆͷ։ൃඪ४Λࣄલʹࡦఆ͓͖ͯ͠ɼ͜Εʹίϛοτ͢Δ͜ͱͰɼࣄޙతͳ෦໳ؒίʔσΟ
ωʔγϣϯͷඞཁੑ͕࡟ݮ͞ΕΔͱ͍͏͜ͱͰ͋Δɽ͢ͳΘͪɼࣄޙͷίʔσΟωʔγϣϯʹର͢
ΔࣄલͷίʔσΟωʔγϣϯͱ͍͏ଆ໘Ͱ͋Δɽୈ 2 ͷଆ໘͸ɼୈ 1 ͷଆ໘ͱ΋͔͔ΘΔ͕ɼ֤෦
໳Ͱൃੜ͢Δٕज़બ୒ͷ໰୊Λɼࣄલʹࡦఆͨ͠։ൃඪ४ͷൣғ಺Ͱ࣮ݱՄೳͳ΋ͷʹݶఆ͢Δ
3͜ͷςʔϚ͸ΞϝϦΧܦӦ࢙ʹ͓͚Δ࿦૪ʹ΋ͳ͍ͬͯΔɽͨͱ͑͹ɼLanglois (2003)ɼLamoreaux et al. (2003)ɼ
Sabel and Zeitlin (2004) ΛݟΑɽ



































ΘΕΘΕ͕ϞσϧԽͨ͠ͷ͸ɼਅͷ૊৫؀ڥ θ ʹద߹తͳ੡඼ίϯηϓτ x ͷ୳ࡧΛߦ͏Ϛʔ
έςΟϯά෦໳ͱɼϚʔέςΟϯά෦໳͕ݟग़ͨ͠࠷దͳ੡඼ίϯηϓτ x ʹҰக͢ΔΑ͏ʹݱ
࣮ͷ੡඼ y Λ੍࡞͢Δ੡඼։ൃ෦໳͔Βߏ੒͞ΕΔ૊৫Ͱ͋Δɽ͜ͷϞσϧͰ͸ɼҰํͰ͸ɼਅ
ͷ؀ڥʹϚονͨ͠੡඼ίϯηϓτΛ࠾༻͢Δ (x = θ ͱ͢Δ) ͜ͱͰઅ໿Ͱ͖Δඅ༻͕ଘࡏ͢Δ
͕ɼଞํͰɼ੡඼։ൃ෦໳͕؀ڥద߹తͳ੡඼ίϯηϓτͷৄࡉΛཧղ͢Δඅ༻͕ଘࡏ͢ΔͨΊɼ
ίʔσΟωʔγϣϯɾϑΣΠϦϡΞ (y =0 = x = θ) ͷՄೳੑ͕ৗʹ൐͍ͬͯΔɽ͜ͷ݁Ռɼ͜ͷ






؀ڥͱ͸ແؔ܎ʹσϑΥϧτతͳ੡඼ίϯηϓτ (x =0 )Λબ୒͠ɼ੡඼։ൃ෦໳΋͜Εʹجͮ
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